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CLAIM AMENDMENTS: 

1 . (Currently Amended) A semiconductor device, comprising: 

a semiconductor substrate of a first conductivity; and 

a semiconductor layer prov i d e d disposed on the semiconductor 
substrate and hav i ng a super junct i on structure substrate, the semiconductor layer 
including dr i ft l ayoro of tho first conductivity and 

a trench penetrating through the semiconductor layer. 

RESURF layers of a second conductivity different from the first 
conductivity, tho drift l ayers and tho RESURF l ayers b ei ng l atera ll y arrang e d i n 
a l ternate r el at i on i n a dir e ct i on para ll e l to tho som i conductor substrat e , 
whoro i n each RESURF layer being disposed adjacent to an interior side wall of the 
trench, and 

tho RESURF l ayers are each provided a l ongs i d e an i nt e r i or s i de wal l of a 
trench penetrating through the somiconductor l ayer, and 

the-drift layers of the first conductivity, each have -having an isolation reg i on 
pfesen tportion disposed between each of the RESURF l avor layers and the 
semiconductor substrate to prevent the RESURF layer from contacting the 
semiconductor substrate. substrate. 

wherein the drift layers and the RESURF layers are disposed adjacent to 
each other in a direction parallel to the semiconductor substrate, each RESURF 
layer is in contact with at least one of the drift layers, and each of the drift layers is 
in contact with at least one of the RESURF layers. 
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2. (Original) A semiconductor device as set forth in claim 1 , wherein 
the RESURF layers are each provided alongside one of widthwise opposite 

interior side walls of the trench, 

the drift layers are each provided alongside the other of the widthwise 
opposite interior side walls of the trench, and 

a width of a portion of the drift layer between the trench and the RESURF 
layer as measured laterally is nearly equal to a width of the isolation region as 
measured vertically depthwise of the trench. 

3. (Original) A semiconductor device as set forth in claim 1, wherein 
the RESURF layers are provided alongside widthwise opposite interior side 

walls of the trenches, and 

a width of a portion of the drift layer between two adjacent RESURF layers 
as measured laterally is generally double a width of the isolation region as 
measured vertically depthwise of the trench. 

4. (Previously Presented) A semiconductor device as set forth in claim 
1, further comprising: 

base regions of the second conductivity each provided in contact with the 
drift layer and the RESURF layer; 

source regions of the first conductivity each provided in contact with the 
base region and isolated from the drift layer and the RESURF layer by the base 
region; and 
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gate electrodes each provided in opposed relation to a portion of the base 
region between the source region and the drift layer with the intervention of a gate 
insulation film. 

5. (Currently Amended) A production method for a semiconductor 
device which includes a semiconductor layer provided on a semiconductor 
substrate of a first conductivity and having a supor junct i on structure including drift 
layers of the first conductivity and RESURF layers of a second conductivity 
different from the first conductivity, the drift layers and the RESURF layers being 
l at e ra ll y arranged i n altornato re l at i on disposed adjacent to each other in a 
direction parallel to the semiconductor substrato. substrate and such that each 
RESURF layer is in contact with at least one of the drift layers, and each of the 
drift layers is in contact with at least one of the RESURF layers, the production 
method comprising the steps of: 

forming a semiconductor layer of the first conductivity on a semiconductor 
substrate of the first conductivity; 

performing a first trench formation process to form a trench in the 
semiconductor layer, the trench having a depth such as to reach a middle of the 
semiconductor layer; 

after the first trench formation step, performing an in-trench impurity 
introduction process to introduce an impurity of the second conductivity into a 
portion of the semiconductor layer exposed to an interior side wall of the trench for 
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forming a RESURF layer of the second conductivity alongside the interior side wall 
of the trench; and 

after the in-trench impurity introduction step, performing a second trench 
formation process to deepen the trench to a depth such as to penetrate through 
the semiconductor layer to reach the semiconductor substrate. 

6. (Currently Amended) A production method for a semiconductor 
device which includes a semiconductor layer provided on a semiconductor 
substrate of a first conductivity and having a sup o r junct i on structur e conductivity, 
the semiconductor layer including drift layers of the first conductivity and RESURF 
layers of a second conductivity different from the first conductivity, the drift layers 
and the RESURF layers be i ng lat e ra l ly arrang e d i n alt e rnat e r e lation disposed 
adjacent to each other in a direction parallel to the semiconductor 
substrate, substrate and such that each RESURF layer is in contact with at least 
one of the drift layers, and each of the drift layers is in contact with at least one of 
the RESURF layers, the production method comprising the steps of: 

forming a semiconductor layer of the first conductivity on a semiconductor 
substrate of the first conductivity; 

forming a trench in the semiconductor layer, the trench penetrating through 
the semiconductor layer to reach the semiconductor substrate; and 

performing an in-trench impurity introduction process to implant an impurity 
of the second conductivity at an inclination angle into a portion of the 
semiconductor layer exposed to an interior side wall of the trench for forming a 
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RESURF layer of the second conductivity in the portion of the semiconductor layer 
alongside the interior side wall of the trench, the inclination angle being such that 
the impurity reaches a limited depthwise range of the interior side wall of the 
trench shallower than the semiconductor substrate. 

7. (Previously Presented) A semiconductor device production method 
as set forth in claim 5, wherein 

the in-trench impurity introduction step includes the step of performing an 
implantation process to implant the impurity of the second conductivity into a 
surface portion of the semiconductor layer exposed to the interior side wall of the 
trench, 

the production method further comprising the step of performing a thermal * 
diffusion process to heat the resulting semiconductor substrate after the 
implantation step for diffusing the implanted impurity into the semiconductor layer 
for the formation of the RESURF layer. 

8. (Previously Presented) A semiconductor device production method 
as set forth in claim 5, further comprising the steps of: 

introducing an impurity of the second conductivity into a surface portion of 
the semiconductor layer to form a base region of the second conductivity in 
contact with the RESURF layer; 
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introducing an impurity of the first conductivity into a portion of the base 
region to form a source region of the first conductivity which is isolated from the 
drift layer and the RESURF layer by a remaining portion of the base region; 

forming a gate insulation film opposed to the portion of the base region 
between the source region and the drift layer; and 

forming a gate electrode opposed to the portion of the base region between 
the source region and the drift layer with the intervention of the gate insulation 
film. 

9. (Previously Presented) A semiconductor device as set forth in claim 

2, further comprising: 

base regions of the second conductivity each provided in contact with the 
drift layer and the RESURF layer; 

source regions of the first conductivity each provided in contact with the 
base region and isolated from the drift layer and the RESURF layer by the base 
region; and 

gate electrodes each provided in opposed relation to a portion of the base 
region between the source region and the drift layer with the intervention of a gate 
insulation film. 

10. (Previously Presented) A semiconductor device as set forth in claim 

3, further comprising: 
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base regions of the second conductivity each provided in contact with the 
drift layer and the RESURF layer; 

source regions of the first conductivity each provided in contact with the 
base region and isolated from the drift layer and the RESURF layer by the base 
region; and 

gate electrodes each provided in opposed relation to a portion of the base 
region between the source region and the drift layer with the intervention of a gate 
insulation film. 

1 1 . (Previously Presented) A semiconductor device production method 
as set forth in claim 6, wherein 

the in-trench impurity introduction step includes the step of performing an 
implantation process to implant the impurity of the second conductivity into a 
surface portion of the semiconductor layer exposed to the interior side wall of the 
trench, 

the production method further comprising the step of performing a thermal 
diffusion process to heat the resulting semiconductor substrate after the 
implantation step for diffusing the implanted impurity into the semiconductor layer 
for the formation of the RESURF layer. 

12. (Previously Presented) A semiconductor device production method 
as set forth in claim 6, further comprising the steps of: 
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introducing an impurity of the second conductivity into a surface portion of 
the semiconductor layer to form a base region of the second conductivity in 
contact with the RESURF layer; 

introducing an impurity of the first conductivity into a portion of the base 
region to form a source region of the first conductivity which is isolated from the 
drift layer and the RESURF layer by a remaining portion of the base region; 

forming a gate insulation film opposed to the portion of the base region 
between the source region and the drift layer; and 

forming a gate electrode opposed to the portion of the base region between 
the source region and the drift layer with the intervention of the gate insulation 
film. 

13. (Previously Presented) A semiconductor device production method . 
as set forth in claim 7, further comprising the steps of: 

introducing an impurity of the second conductivity into a surface portion of 
the semiconductor layer to form a base region of the second conductivity in 
contact with the RESURF layer; 

introducing an impurity of the first conductivity into a portion of the base 
region to form a source region of the first conductivity which is isolated from the 
drift layer and the RESURF layer by a remaining portion of the base region; 

forming a gate insulation film opposed to the portion of the base region 
between the source region and the drift layer; and 
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forming a gate electrode opposed to the portion of the base region between 
the source region and the drift layer with the intervention of the gate insulation 
film. 

14. (Previously Presented) A semiconductor device production method 
as set forth in claim 1 1 , further comprising the steps of: 

introducing an impurity of the second conductivity into a surface portion of 
the semiconductor layer to form a base region of the second conductivity in 
contact with the RESURF layer; 

introducing an impurity of the first conductivity into a portion of the base 
region to form a source region of the first conductivity which is isolated from the 
drift layer and the RESURF layer by a remaining portion of the base region; 

forming a gate insulation film opposed to the portion of the base region 
between the source region and the drift layer; and 

forming a gate electrode opposed to the portion of the base region between 
the source region and the drift layer with the intervention of the gate insulation 
film. 
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